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Evaluation of Drainage Capacity of Precast Concrete-panel Retaining Wall
Attached to In-situ Ground Using Numerical Analysis
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o] W A’ Lee, Minjae

Abstract

On the construction of new roads, the cut slope is inevitable and thus has been widely applied in the mountainous
area. Particularly, the retaining wall with the precast concrete panel is often selected for its higher stability and mostly
constructed in bottom-up method. However, the bottom-up method results in steeper slope as 1:0.05 before constructiong
retaining wall and thus causes poor compaction at backfill which may induce instability during or after the construction.
To overcome this problem, precast concrete panel retaining wall was attached in-situ ground (so called top-down). This
paper presents the evaluation of drainage capacity of top-down method which has impermeable layer between panel

and mortar being used to increase the ability of attachment of the precast concrete panel.
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Fig. 1. Cross—sectional diagram
i Panel
Nail ~ —
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(a) Without impermeable layer (b) With impermeable layer
Fig. 2. With or without impermeable layer of pre—cast panel retaining wall
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(a) Excavation (b) Installing panel and nail

(c) Excavation—Construction (2st.) (d) Completion of construction
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l1.5m
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Fig. 3. Construction stage (Top—down)

Table 1. Cases for numerical simulations

Climatic condition Impermaeable layer Horrizontal drainage Drainage hole

Case 1 Dry X X

Case 2 Rain X X
Case 3 Rain X o X
Case 4 Rain X ¢} o
Case 5 Dry o X X
Case 6 Rain o X X
Case 7 Rain o o X
Case 8 Rain o ¢} o

Table 2. Material properties of panel and nail

Tvoe Normal stiffness Flexural rigidity Line spacing
i (kN/m) (kN/m?) (m)
Panel 58,500,000 10,970,000 -

Nail 128,500 - 1.5

Table 3. Material properties of soils and mortar

Ground type Unit weight Cohesion Friction angle Poisson's ratio Permeability Modulus of deformation
P (kN/m) (kN/m) 0 (m/day) (kN/)
Weathered soil 19 15 30 0.33 8.64 50,000
Weathered rock 20 30 31 0.29 1.68 149,000
Soft rock 24 30 31 0.17 0.12 1,000,000
Mortar 25 - - 0.1 0.0001 22,100,300
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Fig. 5. Vertical displacement (Case 1 vs. Case 5)
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Fig. 6. Vertical displacement (Case 2 vs. Case 6)
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Fig. 8. Vertical displacement (Case 4 vs. Case 8)
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Table 4. Safety factor and total deformation

Safety factor Vertical displacement ( |uy | )
Case 1 1.892 2.136 <10 *m
Case 2 1735 2.046 10" *m
Case 3 1.810 1.506 <10 *m
Case 4 1.823 1.506 < 10~ *m
Case 5 1.952 2.225 10" *m
Case 6 1.197 2.039 <10 %m
Case 7 1.848 1.612x10 *m
Case 8 1.849 1.612x10 *m
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